Abstract This paper presents a study on the use of pulsed phase thermography in the measurement of thermal barrier coating thickness with a numerical simulation. A multilayer heat transfer model was ussed to analyze the surface temperature response acquired from one-sided pulsed thermal imaging. The test sample comprised four layers: the metal substrate, bond coat, thermally grown oxide and the top coat. The finite element software, ANSYS, was used to model and predict the temperature distribution in the test sample under an imposed heat flux on the exterior of the TBC. The phase image was computed with the use of the software MATLAB and Thermofit Pro using a Fourier transform. The relationship between the coating thickness and the corresponding phase angle was then established with the coating thickness being expressed as a function of the phase angle. The method is successfully applied to measure the coating thickness that varied from 0.25 mm to 1.5 mm.
Introduction
Coating refers to the layers applied to the surface of an object, usually known as substrate.
The primary purpose of coatings are decoration and protection of the substrate [1] . Several types of coatings such as thermal barrier coatings (TBCs), microwave absorption coatings, anticorrosion coatings, biochemical protection coatings and functional coatings have been widely used in modern industries to prolong the life of components from oxidation and corrosion, potential hazards and erosion by particulate debris [2] .
TBCs are applied to combustion chamber walls, blades, vanes and exhaust nozzles in gas turbines [3] [4] [5] . TBC coating insulates the substrate from the heat of the gas path and is increasing its importance for performance benefits. Every 0.025 mm of TBC thickness provides up to 17 to 33°C temperature reduction depending on the TBC ceramic structure and the level of convective cooling [6] .
The coating thickness is not only the parameter of the geometrical property of the coating, but also an important indicator for evaluating the coating quality performance and service life.
Thus the effective non-destructive testing for the measurement of coating thickness is of great significance. There is a variety of methods such as magnetic gauges, eddy current, ultrasound, ray, terahertz etc. to inspect the thickness of the coatings. However, they all have certain limitation such as eddy current suffers from manual scanning and ultrasonic suffers from size and shape of the target object [7] [8] [9] . 
Materials and Methods

Pulse Phase Thermography
PPT is an active thermographic method. As shown in Fig. 1 In this case, real and imaginary parts of the complex transform are used to estimate the phase angle and expressed as Eq. (3), Table   1 shows the thermo-mechanical properties of TBCs layer considered in the analysis.
During simulation, it is assumed that the specimen surface is submitted to a short heating pulse utilizing a high power optical source of 9 KJ and the duration of the pulse is 10 milliseconds.
Results and Discussions
The response to the applied heat flux with the reflection method was simulated using the transient analysis over a period of 6 seconds. 
Comparing the predicted coating thickness with the actual coating thickness, the accuracy of the coating thickness measurement is shown in 
Conclusions
In this work, coating thickness measurement method was developed by using pulse phase 
